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Technical assistance

LED INSTALLATIONS:
RECOMMENDATIONS AND FREQUENTLY ASKED QUESTIONS

LED lighting devices have today reached a new level of maturity, placing it as the top of the technology available for 

lighting. The standard PR FD C 17-260 v14 relating to the maintenance of the external electrical installations desi-

gnates the LED indicates that the LED presents certain performances, especially in terms of its lifetime, its luminous 

efficiency and the possibilities of management of lighting. Many questions persist, however, on the main causes of 

electrical failure LED drivers and related risks. This document provides answers to the most frequently asked ques-

tions.
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1. COEXISTENCE ON THE SAME LINE OF DISCHARGE LAMP LUMINAIRES AND 
LED LUMINAIRES

1. 1.  Starting peaks
To start the lamp, discharge lamp ballasts (electronic or ferromagnetic + primer) generate a starting peak 
that can reach 5 kV. This voltage is only on the high-voltage wire (hot wire) connected to the lamp, not to 
the 230 V supply network also supplying the LED luminaires. 
The LED drivers and modules cannot therefore be damaged by this high voltage.

1. 2. Harmonics generated by ferromagnetic ballasts
The electrical grid frequently experiences harmonic voltage and current distortions. In most cases, these 
are negligible and generated by ill-suited equipment (high-power UPSs and frequency converters that 
should not be installed on the public lighting network). 
If, however, there are many of such high-frequency and high-energy devices, they can effect driver per-
formance: lighting flicker effect, possible driver on/off effects. 
Ferromagnetic ballasts also generate harmonics. These are current distortions that do not affect the vol-
tage. On a three-phase network, current distortions add to the Neutral current and may require a larger 
cable cross-section to avoid any overload-related overheating risks. 
Whatever the situation, these phenomena do not affect the LED drivers or their performance. 
 

1. 3. Surges generated by ferromagnetic ballasts at cut-off 
A power cut always causes a voltage peak in a solenoid, in this case the ballast. In our case, the latter ge-
nerates a peak of 1 to 2 kV on average. This voltage surge can then be measured at the terminals of other 
power supplies on the same 230 V circuit. 
This surge has no impact, however, on driver operation as its energy is low. Moreover, power factor ca-
pacitors reduce peak amplitude by absorbing some of its energy. The residual energy is absorbed by the 
ballast’s protections (varistors) and by the driver’s internal capacitor. 

The IEC61000-4-5 and IEC61000-4-4 standards specify more restrictive voltage surge immunity require-
ments than the disturbances potentially generated by ferromagnetic ballasts. LED drivers conforming to 
this standard are thus able to withstand these peaks without problems.  

The specifications of the drivers that we use are more than sufficient. 
They are thus insensitive to these surges. 
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2. MAIN ELECTRICAL PHENOMENA CAUSING LED LUMINAIRE FAILURES

2. 1. Differential mode voltage surges/peaks (Ph-N)
Drivers contain electronic components that are more sensitive than others to differential mode voltage 
peaks and that can be irreversibly damaged. In some rare cases, the LED modules themselves can also be 
damaged as part of the driver’s supply energy can potentially be transmitted to the module due to the 
stray capacitive coupling between the module and the earth. 
The IEC standard (concerning low-voltage switchgear) recommends a protection of at least 1 kV/0.5 A. 

We use drivers whose protection is sufficient to withstand any failure. 

Voltage and current peaks are very short-lasted. Voltage surge conditions on the network, 
however, generally occur between the Phase and the Neutral and are linked to wiring anomalies 
(driver wiring between phases, resulting in a voltage of 400 VAC, Neutral deterioration or poor 
connection in a 230/400 V three-phase network). These phenomena can last for hours, or even days. 
The consequences of poor Neutral connection are unpredictable as the voltage generated 
can fluctuate between 0 and 400 V. In the event of an undervoltage and depending on driver 
design, the latter may cut off the power supply to the LED module, or it may even be damaged 
itself (in a similar fashion to after a prolonged voltage surge). That said, drivers do not transmit 
surges from input to output, thus protecting the LED modules from these phenomena.  
IMPORTANT: Protective devices sold as «voltage surge protections» do not protect against 
surges due to poor wiring. They are designed to activate rapidly to bypass and absorb the small 
amount of energy produced during a voltage peak, but are inefficient in the event of a prolonged 
voltage surge with high energy levels. In this case, they may actually be damaged themselves.

 2. 2. Common mode voltage peaks (Ph + N-Earth)
Voltage peaks in common mode are the most likely to affect the driver and LED module, as part of the 
driver’s energy is transmitted to the LED module due to the stray capacitive coupling between the module 
and the earth.

3.2. Electrostatic discharges from unearthed metal parts

Electrostatic charges tend to build up more readily on class II luminaires mounted 
onto non-metal masts, particularly during dry and windy weather, or during stor-
my conditions: these phenomena may generate high-voltage atmospheric electrical fields.
These discharges are dangerous for both the driver and the LED module. The electrostatic charges between 
the luminaire frame and the driver-LED module can build up to levels of 5 to 10 kV and the electrical instability 
can generate a spark between these elements. The ensuing discharge current can damage the equipment.
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3. LIGHTNING ARRESTERS

4. VARISTOR

Ragni is aware of problems associated with lightning strikes and observes the data provi-
ded by reference maps to adjust installations to the associated risks.
Ragni luminaires can be fitted with devices protecting the driver and LED module from pos-
sible network overloads. These lightning arresters can operate in one of two modes, they 
are designed to withstand one or more differential or common mode overloads. It should 
be noted that the choice of driver should be governed by these issues. Ragni strives to use 
drivers able to withstand up to 10 kV. 
Protections vary according to the luminaire’s electrical rating.

All Ragni luminaires equipped with electronic devices (lamp or LED) are systemati-
cally supplied with a varistor. This protection allows to limit the over-voltages (>400 
V) , thus protecting electronic equipments, drivers and LED modules against neutral 
breaks and phase-to-phase connections.

This information is not exhaustive. For more details, please contact our design office at: 
jerome.ferraro@ragni.com.
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